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Abstract This study attempts to verify the applicability of ceramic membrane as a separator by comparing the power
generation characteristics in single-chamber MFCs using ceramic membranes to those in the MFCs using nafion
membrane. The generated power in MFCs by using acetate as a substrate was more stable than that by using formate,
propionate and butyrate, respectively. It was shown that the generated power by using formate substrate in MFCs was
unstable and a little higher than that by using acetate, and the power generated by using propionate and butyrate were
lower than that by using acetate. In order to find out the Pt catalyst effect, it was compared the power generated
in MFCs using Pt-coated carbon cloth as electrode to that power using normal carbon cloth. The power generated
in MFCs using Pt-coated carbon cloth as electrode was 1.2 times higher than that using normal carbon cloth. The
Pt-coated carbon cloth was about 5 times more expensive than normal carbon cloth. It is suggested that both power
generation efficiency and cost together should be considered in selecting electrodes of MFCs. It was found that the
ceramic membrane was superior to nafion membrane by comparing to the power generation characteristics obtained.
It was shown that average voltage values were 523.67 mV = 49.41 mV by using synthetic wastewater, in MFCs of
ceramic membrane as a separator. While average voltage values were 424.09 mV + 79.95 mV by using synthetic
wastewater, in MFCs of nafion membrane as a separator. The organic removal efficiency, 41.7% by using ceramic
membrane was a little bit higher than 40.8% by using nafion membrane. This research implies ceramic membrane
can be a valid alternative to nafion membrane as a separator when considering the power generation and the efficiency
of organics removal.
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Table 1. Operation conditions of the MFCs

Items Specification or Condition

Working volume 1L
Graphite felt
Electrode Anode (Nippon carbon, Japan)
materials
Cathode Carbon cloth(Ballard, Canada)

Ceramic(made of clay)
W: 80mm, H: 80 mm, T: 8 mm

Nafion 117(Dupont, USA)
W: 80mm, H: 80 mm

1000 22(RS-200, IET Labs, USA)

35C
(Samheung Instrument, KOREA)

130 rpm(Corning, USA)

Membrane materials

External resistance

Temperature

Agitation stirrer speed
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Table 2. Characteristics of influent

Type of inoculum Parameter Value
pH 7

TCODc(mg/L) 12,200

Anaerobic sludge SCODc{(mg/L) 1,300

T-N(mg/L) 3,100

T-P(mg/L) 1,000
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242 NHHCO; 1,885 mg/L, Na,COs
1,000 mg/L, K,HPO; 6.25 mg/L, MgClL-6H,O 50
mg/L, CuSO45H,0 2.5 mg/L, MnSO44H,0 7.5 mg/L,
FeSO47H,O 12.5 mg/L, CoCl,6H,O 0.0625 mg/L,
Na,HPO4 20.7492 mg/L, NaH,PO4 3.1167 mg/Lo] At}
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Table 3. Components of ceramic membrane

Component Ceramic S-1 S-2
membrane*(%) (%) (%)

Ingredients Red soil Red soil Black soil
CaCOs 15.50 3.67 1.47
Si0, 68.76 57.5 53.40
Na(Albite) 0.61 3.95 0.27
MgO 0.48 0.65 3.86
ALO; 9.29 26.30 21.60
K 1.28 1.78 0.80
Ca(Wollastonite) 0.82 0.79 10.40
Ti 0.28 0.66 1.45
Fe 2.98 4.70 6.75

* Used in this study

B AR ALSE Al MR wEojzl A
© &, Ghadge 5(2014)[9] Aol AH&E AW Ahmut
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Table 4. Properties of ceramic membrane
Property mg:sg:;* S-1 S-2
pH 6.45 74 8.5
Porosity(%) 3.5 11.6 17.6
CEC ** wre 4k
(cation exchange capacity) 140.95 125 20
(cmol/kg)

* Used in this study

** Korean Industrial Standards KS IISO 11260

*** Indian standard, IS: 2720(Part 24)-1976: Exchangeable metallic and
hydrogen ion
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Table 5. Variations of CODc; concentration by separator

type
Membrane Ceramic Nafion
Item
Initial COD¢(mg/L) 1,300 1,300
Final CODc{(mg/L) 1,234 1,224
CODc, removal N o
efficiency(%) 3% 39%
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Fig. 9. Comparing the coulombic efficiency by separator
type
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(a) Before experiment (b) After experiment
(c) FE-SEM after experiment(x1,000)
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